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INTRODUCTION 


Water  in  Alberta,  The  Living  Flow  is  a set  of  two,  half-hour  television  programs  . . . Part  One, 
Interconnections  and  Part  Two,  Complexities.  They  were  produced  by  ACCESS  NETWORK  and 
Alberta  Environment  as  a general  introduction  to  the  extent,  condition,  use  and  management  of 
Alberta’s  water  resource. 


A difficulty  in  dealing  with  water  as  a resource  is  that  water  is  not  easily  contained.  Literally  and 
figuratively,  water  flows  across  all  natural  and  human  life  . . . encompassing  biological,  environmental 
social,  economic  and  political  systems  and  concerns.  These  apparently  diverse  areas  are  intertwined 
by  the  water  resource  that  supports  them  all,  to  the  point  that  changes  in  one  area  often  lead  to 
unexpected  changes  in  other  areas. 


This  difficulty  applies  to  the  classroom  as  well,  where  aspects  of  water  may  be  taught  in  subjects  as 
diverse  as  science,  biology,  social  studies,  geography,  political  science,  economics,  agriculture  and 
even  history.  Each  such  subject  area  tends  to  approach  water  from  its  own  vantage  point,  with  the 
result  that  the  “bigger  picture’’  of  water’s  interconnections  can  be  missed.  Yet,  without  a grasp  of  this 
bigger  picture,  water  is  not  truely  understood. 


To  avoid  this  fragmentation  of  their  subject  matter,  the  two  programs  of  Water  in  Alberta,  The  Living 
Flow  were  designed  to  emphasize  the  interactions  that  make  water  such  a complex  resource  to 
understand,  use  and  manage. 


This  Utilization  Guide  has  been  prepared  to  assist  Junior  and  Senior  High  School  teachers  of  water- 
related  topics  to  enrich  their  instruction  with  the  use  of  these  two  programs.  The  Guide  contains  an 
overview  of  each  program,  key  concepts  and  terms,  suggestions  for  utilization,  classroom  activities 
and  suggested  background  sources. 


UTILIZATION 


To  illustrate  water’s  complex  role  in 
our  environment  and  our  daily  lives, 
the  television  programs  use  a 
multifaceted  approach  that  transcends 
many  traditional  topic  areas.  Concepts 
normally  taught  in  science  are 
presented  side-by-side  with  those  from 
social  studies  to  show  how  they 
interact  and  influence  each  other. 

This  multi-disciplinary  approach  makes 
the  programs  potentially  useful  to 
junior  and  senior  high  school  teachers 
of  several  water-related  topics.  These 
may  include  but  are  not  limited  to: 

the  hydrologic  cycle 
resource  management 
aquatic  ecology 
conservation 
pollution 

industrial  and  technological  change 
groundwater 

decision-making  and  value  formation 
water  quantity  and  quality 
political  and  economic  systems 

The  programs  can  be  used  by 
teachers  of  these  topic  areas  in 
several  ways; 

• to  introduce  a unit  in  which  water  is 
a primary  focus  (e.g.,  ecology  and 
water  as  an  abiotic  factor;  water 
pollution). 

• to  present  or  review  key  terms  and 
concepts  (e.g.,  assimilative  capacity, 
wastewater  treatment)  under  study. 

• to  enrich  student  awareness  of 
water’s  role  in  society  and  the  extent 
to  which  we  use  and  manage  the 
resource. 

• to  serve  as  a focus  for  current 
events  (e.g.,  construction  of  a dam) 
and  demonstrate  the  relevance  of 
water  to  contemporary  issues. 


Overviews  of  Parts  1 and  2 will 
acquaint  teachers  with  the  subject 
content  of  each  program.  Key 
concepts  and  terms  presented  in  the 
programs  are  defined  and  in  some 
cases  expanded  in  the  Guide. 
Teachers  may  want  to  use  this  section 
as  background  information  for 
themselves  or  their  students. 

The  activities  suggested  in  this  Guide 
have  been  designed  to  ensure  a 
curriculum  fit  with  core  and  elective 
topics  in  science  and  social  studies. 
They  also  afford  teachers  the 
opportunity  to  explore  water-related 
topics  with  their  students  in  greater 
depth.  Within  the  range  of  activities 
are  options  for  field  trips,  research 
projects,  role  playing  and  debate. 

Each  activity  requires  students  to 
gather  information  from  which  they 
can  state  opinions  or  draw 
conclusions. 

Teachers  may  experience  some 
difficulty  obtaining  suggested  resource 
materials.  We  recommend  that  the 
activities  be  planned  well  in  advance 
so  that  resources  can  be  ordered  from 
agencies  or  borrowed  from  public 
libraries. 

Teachers  may  choose  to  use  one  or 
both  programs  at  the  beginning  or  end 
of  topic  instruction,  and  with  or  without 
classroom  activities.  We  recommend, 
however,  that  students  view  both 
programs,  preferably  during 
consecutive  class  periods,  to  achieve 
the  best  possible  integration  of 
program  content.  We  also  recommend 
the  use  of  classroom  activities  to 
relate  program  content  to  topic  areas; 
that  is,  to  show  that  water  and  its 
complexities  are  inextricably 
associated  with  specific  course 
disciplines.  The  final  section  of  this 
Guide  gives  suggestions  for  using 
video  programs  effectively  in  the 
classroom. 
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Of  all  the  water  on  planet  Earth 
just  one  half  of  one  percent  supports 
all  life  on  the  land  and  in  its  rivers 
and  lakes. 

One  half  of  one  percent ...  the  tiny  fraction 
that’s  neither  saltwater,  nor  locked  away  in 
mountain  icefields  and  polar  icecaps. 

The  fraction  at  any  given  moment  in  the 
great  flow  of  the  Hydrological  Cycle. 

Simplified,  water  evaporates  from  the 
oceans,  forming  giant  cloud  systems  that 
roll  across  the  continents.  The  vapour 
cools,  condenses,  falling  as  rain  or  snow 
to  the  ground,  then  flows  on,  above  or 
below  the  ground,  either  to  evaporate 
again,  or  to  reach  the  oceans. 

For  millions  of  years,  this  flow  has  both 
shaped  the  land  and  been  shaped  by  the  land 
in  return.  Life  itself  has  been  shaped  in  this 
interaction  of  air,  land  and  water. 

It  is  one  single  flow . . . air,  water,  land,  and 
life . . . interconnected  each  to  the  other 
in  a single  planetary  biosphere ...  it  is 

The  Living  Flow. 


The  Belleye  Chute  on  the  main  irrigation  canal  leading  from  Waterton  Reservoir. 


3 


PROGRAM  OVERVIEWS 


Part  1 - Interconnections 


Water  quality  is  a term  that  is  often 
misunderstood.  We  conjure  images  of 
pure  mountain  water,  but  in  fact  it 
contains  dissolved  solids,  suspended 
solids,  gases,  bacteria  and  viruses. 
Some  of  these  “contaminants”  are 
naturally  occurring  and  are  a vital  part 
of  the  Living  Flow. 


The  Bow  River  downstream  from 
Calgary  is  prized  as  an  internationally 
recognized  sports  fishery  for  a number 
of  reasons.  Hydroelectric  development 
of  the  river  has  augmented  winter 
flows,  decreasing  ice  cover  on  the 
Bow  and  increasing  dissolved  oxygen. 
Nutrient-rich  effluents  from  Calgary’s 
municipal  sewage  treatment  plants 
enhance  aquatic  weed  growth,  which 
in  turn  supports  more  insect  life  and 
more  fish. 


Urban  storm  sewers  are  the  largest  source  of  point  source  contamination  for  Alberta’s  water,  next  to  effluent  releases 
from  municiple  wastewater  treatment  plants. 


The  program  opens  with  establishment 
of  the  major  theme  . . . The  Living 
Flow,  and  relates  this  flow  to  Alberta. 
Over  90  percent  of  Alberta’s  water 
supply  originates  in  the  mountains  and 
foothills  from  the  melting  of  winter 
snow.  This  water  flows  into  three 
continental  basins  that  drain 
northwards,  eastwards  and 
southwards.  However,  the  water 
supply  does  not  match  Alberta’s 
population  and  human  use  of  water. 
While  the  Peace-Athabasca  system 
produces  over  90  percent  of  Alberta’s 
annual  river  flows,  more  than  half  of  all 
Albertans  live  in  the  South 
Saskatchewan  Basin,  a region  that 
normally  has  less  than  seven  percent 
of  provincial  river  flows.  This  extremely 
dry  area  has  over  400  thousand 
hectares  of  irrigation  and  a river 
system  subject  to  the  Master 
Agreement  on  Apportionment,  which 
requires  fifty  percent  of  natural  flows 
to  be  passed  into  Saskatchewan. 


Alberta’s  mountain  areas  contribute  over  90  percent  of  the  province’s  surface  water  supplies. 
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The  South  Saskatchewan  River,  near  the  Saskatchewan  border.  This  is  the  most  heavily  used  and  developed  river  system  in  the  province,  supporting  more  than  half  of  all  Albertans, 
and  over  400,000  hectares  of  irrigation. 


The  large  volumes  of  sewage 
produced  by  Calgary’s  half  a million 
inhabitants  would,  if  not  treated, 
devastate  the  Bow.  The  television 
program  describes  the  various  levels 
of  sewage  treatment  that  remove  the 
majority  of  organics,  sediments  and 
bacteria.  Organics  require  oxygen  to 
break  down  and  their  presence  in  a 
river  lowers  the  amount  of  dissolved 
oxygen  for  fish  and  other  aquatic 
organisms. 


In  contrast  to  the  Bow,  the  North 
Saskatchewan  River  carries  high 
levels  of  sediments  and  organics  from 
spring  runoff,  making  water  treatment 
at  Edmonton’s  E.L.  Smith  Plant  more 
difficult.  Urban  runoff  from  this  city  in 
spring  affects  raw  water  quality  in  the 
river  to  such  a degree  that  a second 
water  treatment  plant,  Rossdale,  has 
considered  relocating  its  water  intake 
upstream  of  the  city’s  storm  drains. 


More  difficult  to  control  are  the 
contaminants  contained  in  surface 
runoff  from  feedlots,  cultivated  fields, 
and  other  sources.  Rivers  and  lakes 
have  the  capacity  to  assimilate  most 
contaminants  naturally  by  dilution, 
sedimentation  and  absorption  by 
aquatic  plants  and  animals. 

The  program  concludes  by  examining 
the  Living  Flow  beneath  the  ground. 
Computer  graphics  are  used  to 
illustrate  the  formation  and  location  of 
groundwater  in  Alberta.  Groundwater 
depletion — a serious  concern  among 
many  rural  Albertans — is  discussed  by 
a resident  of  the  Milk  River  area. 


Although  groundwater  supplies  just 
a fraction  of  Alberta’s  water  needs, 
in  many  areas  it  is  the  only  source 
of  supply. 
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Part  2 - Complexities 


The  program  begins  with  supply-side 
management  of  water  in  Alberta.  River 
systems  arising  in  the  Rockies  receive 
the  majority  of  their  flow  from 
mountain  snow  cover.  Rapid  melting 
of  snow  in  the  spring  swells  the 
tributaries  of  the  Athabasca  and  North 
and  South  Saskatchewan  Rivers  from 
mid-May  to  mid-July.  A network  of 
monitoring  and  gauging  stations 
collects  data  on  mountain  snowpack 
and  river  flows  . . . data  used  to 
generate  supply  forecasts  and  warn  of 
impending  floods. 

Dams  store  water  for  flood  protection, 
irrigation,  recreation  and 
municipalities.  Dams  also  regulate 
streamflow,  holding  back  peak  flows 
and  releasing  them  when  river  levels 
are  low.  Ultimately,  the  river’s  natural 
supply  determines  how  and  when  it  is 
used,  and  for  what  purpose. 

Groundwater  supplies  less  than  three 
percent  of  all  water  used  in  this 
province,  but  for  many  communities, 
farms  and  industries,  there  is  often  no 
other  source.  Drilling  records  and  over 
250  observation  wells  provide  baseline 
data  for  groundwater  management. 

The  program  features  the  use  of  a 
“downhole”  camera  to  inspect  a well’s 
protective  casing. 

From  a water  quality  perspective, 
municipal  and  industrial  sewage 
treatment  plants  routinely  monitor 
effluents  to  ensure  compliance  with 
their  license  to  operate.  Each  license 
is  different,  tailored  to  river  flow 
patterns,  assimilative  capacity  and  the 
needs  of  downstream  users.  But 
monitoring  is  not  just  restricted  to 
effluents.  Samples  obtained  from 
dozens  of  locations  establish  water 
quality  profiles  for  our  major  rivers. 
These  surveys  help  us  to  understand 
the  cumulative  effects  of  point  and 
non-point  source  contaminants  on 
overall  water  quality. 


An  Alberta  Environment  crew  on  their  late  winter  snow  survey.  Their  measurements  of  snow  pack  depth  and  density 
provide  data  for  computer  projections  of  river  flows  through  the  coming  months. 
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Irrigation  was  central  to  the  South  Saskatchewan  River  Basin  Planning  Program  of  the  early  1980s. 


Although  Alberta’s  waterways  show 
little  evidence  of  man-made  chemicals, 
trace  levels  of  certain  pesticides  have 
been  found  in  a few  rivers.  Most  likely, 
these  chemicals  come  from  farm  fields 
and  urban  runoff.  Provincial  and 
federal  water  quality  standards  tend  to 
err  on  the  side  of  safety,  setting 
“acceptable”  concentrations  of  these 
chemicals  at  parts  per  billion  or  even 
trillion.  The  risk  these  chemicals  pose 
to  human  health  in  the  long  term  is  a 
question  that  cannot  be  answered  with 
any  certainty. 

Two  river  basin  planning  studies— 
South  Saskatchewan  and  Beaver 
River-Cold  Lake— are  presented  to 
illustrate  how  human  values  and 
questions  of  public  policy  are 
considered  in  water  management. 
Public  hearings  in  both  studies  have 
identified  how  people  currently  use  the 
resource  and  how  they  might  in  the 
future.  From  a decision-maker’s  point 
of  view,  public  values  attached  to 
particular  uses  of  water  help  decide 
priorities  and  tradeoffs  for  managing 
the  resource. 


Industries  whose  discharges  might  affect  water  quality  are  licensed  and  monitored  by  Alberta  Environment. 


The  program  ends  by  describing  two 
wetlands  projects  where  cooperation 
between  landowners  and  conservation 
groups  benefits  the  interests  of  both. 
Such  cooperation  reinforces  the 
concept  of  multi-use  management  and 
the  fact  that  development  and 
environmental  protection  can  go  hand 
in  hand. 
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KEY  CONCEPTS 

Water  Supply 

Water  is  one  of  the  most  abundant 
compounds  on  earth,  yet  very  little  of 
it— less  than  one  percent— is  available 
as  a supply  of  fresh  water  for  plants, 
animals  and  humans.  The  most 
obvious  source  of  fresh  water  is 
precipitation.  In  Alberta,  most  of  our 
water  supply  is  drawn  from  rivers  fed 
by  mountain  snowmelt.  A small  but 
important  supply  comes  from  lakes 
and  groundwater  (Program  1). 

River  flows  in  Alberta  are  subject  to 
seasonal  and  annual  variation, 
depending  on  the  amount  of  snow 
accumulation  in  the  mountains. 
Groundwater  supplies  are  also  highly 
variable  and  are  affected  by  the  size  of 
the  underlying  water-bearing  formation 
(aquifer)  and  its  rate  of  recharge 
(Program  2). 

Water  Use 

Water  is  used  in  a variety  of  ways  for  a 
multitude  of  purposes.  We  commonly 
think  of  personal  consumption  or 
sprinkling  lawns  and  gardens,  yet 
water  is  also  used  by  industries, 
agriculture,  fish  and  wildlife,  for 
recreation,  transportation  and  power 
generation,  and  to  dispose  of  our 
wastes.  The  use  of  water  by  one  user 
may  affect  the  quantity  and  quality  of 
water  for  another  (Program  1 & 2). 

Water  Quality 

Water  quality  is  determined  by 
concentrations  of  other  substances 
(dissolved  gases  and  solids, 
sediments  and  microorganisms)  in 
pure  water.  These  concentrations  are 
expressed  as  milligrams  of  substance 
per  litre  of  water  (mg/1)  or  by  parts  per 
million  (ppm).  Some  substances 
originate  from  natural  processes 
(erosion,  surface  runoff,  decay);  others 
are  introduced  by  humans 
(Program  1). 
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Hydrologic  Cycle 

The  Hydrologic  Cycle  is  nature’s  way 
of  recirculating  the  earth’s  water 
supply.  Moisture  in  the  atmosphere 
condenses,  falling  to  the  ground  as 
rain  or  snow.  Most  of  this  precipitation 
soaks  into  the  soil  or  runs  off  the 
land’s  surface  into  streams,  lakes  and 
oceans.  Water  returns  to  the 
atmosphere  through  evaporation  and 
transpiration  (the  release  of  moisture 
by  plants).  Some  of  the  precipitation 
percolates  deeper  into  the  ground, 
forming  groundwater.  Groundwater 
may  move  laterally  into  streams  and 
lakes,  or  come  to  the  surface  as 
natural  springs  (Program  1). 

Water  Management 

Water  is  managed  to  ensure  that  there 
will  be  water  of  sufficient  quantity  and 
quality  for  all  uses.  We  may,  for 
example,  store  water  during  high 
runoff  periods  and  release  it  when 
river  flows  are  low,  or  license 
withdrawals  and  the  entrance  of  man- 
made contaminants.  Water  may  be 
managed  primarily  for  one  use 
(irrigation  or  municipal  supply)  or  for 
several  uses  at  the  same  time. 
Decisions  on  how  water  should  be 
managed  must  often  weigh  tradeoffs 
among  competing  uses  and  the  costs 
and  benefits  afforded  to  each 
(Program  2). 

Sustainable  Economic 
Development 

Sustainable  economic  development 
refers  to  the  utilization  of  renewable 
resources  and  the  environment  at  a 
rate  such  that  the  resource  is  able  to 
provide  a sustained  yield  over  an 
indefinite  period  of  time.  Under  this 
concept,  environmental  protection  is 
seen  as  a pre-condition  of  economic 
growth. 
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Urban  Storm  Water 
Municipal  & Industrial  Effluents 
Irrigation  Return  Flow 
Surface  Run-Off 


PATHOGENS 


Dilution 


(Disease-causing  bacteria  & viruses) 


SALTS 


Dilution 


(Calcium  bicarbonate,  Sodium  chloride,  Sodium  sulphate,  etc.) 

Dilution 


NUTRIENTS 


(Nitrogen,  Phosphorus,  Carbon,  etc.) 


Dilution 


Dilution 


(Herbicides,  Pesticides,  Phenols, 

SUSPENDED  SOI  ^' 


River  Surface 


Die-Off  of  Pathogens 


Sedimentation 


River  Bottom 


INSTREAM  PROCESSES  FOR  ASSIMILATION  OF  WASTE 


Assimilative  Capacity 

Rivers  can  and  do  assimilate 
contaminants  naturally  by  dilution, 
settling  out  and  uptake  by  aquatic 
organisms.  The  assimilative  capacity 
of  a river  depends  on  the  rate  and 
volume  of  streamflow  and  the 
concentration  of  contaminants 
entering  the  river  (Program  1). 
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GLOSSARY 


aquifer 

A water-bearing  underground  formation  that  can  yield  significant  amounts  of  water 
for  human  use. 

biochemical  oxygen  demand  (B.O.D.) 

The  oxygen  required  to  break  down  organics  from  treated  wastes  or  decaying  plant 
and  animal  matter.  High  levels  of  B.O.D.  may  render  water  quality  unsuitable  for 
fish  and  human  use. 

consumptive  use 

A use  which  “uses  up’’  a portion  of  water  withdrawn  from  rivers,  lakes  or  aquifers 
(municipal,  domestic,  irrigation  and  industrial  uses).  Most  consumptive  uses  also 
return  a portion  of  this  water. 

dissolved  gases 

Gases  present  in  water  in  dissolved  form.  The  most  important  of  these  are  oxygen 
and  carbon  dioxide. 

dissolved  solids 

Solid  substances  dissolved  in  water.  These  may  be  nutrients  (phosphorus, 
nitrogen),  salts,  and  man-made  chemicals,  such  as  heavy  metals  and  pesticides. 

effluent 

The  end  product  of  wastewater  treatment.  Although  effluent  may  resemble  clean 
water,  it  may  still  contain  microorganisms  and  small  amounts  of  dissolved  and 
suspended  solids. 

eutrophication 

A natural  aging  process  affecting  lakes  and  river,  in  which  long-term  changes  in 
nutrient  and  sediment  levels  alter  the  character  of  the  waterbody  and  the  kinds  and 
numbers  of  plant  and  animal  forms  it  contains.  Nutrients  in  fertilizers  and  human 
sewage  can  accelerate  this  process,  causing  rapid  and  uncontrolled  growth  of 
aquatic  weeds  and  algae. 

license  to  operate 

A provincial  requirement  for  discharging  contaminants  into  a river  or  lake.  The 
license  specifies  maximum  concentrations  of  contaminants  in  the  discharge  and 
the  type  of  treatment  technology  to  be  employed. 

Master  Agreement  on  Apportionment 

A legal  agreement  among  the  three  prairie  provinces  for  sharing  water  in  the 
eastern-flowing  rivers  that  arise  in  Alberta  ...  the  North  and  South  Saskatchewan 
and  the  Beaver.  The  agreement  requires  Alberta  to  pass  fifty  percent  or  one-half  of 
the  natural  streamflow  of  these  rivers  across  the  border  into  Saskatchewan. 

natural  streamflow 

The  volume  of  river  water  from  natural  sources,  such  as  snow  melt,  rainfall  or 
surface  runoff.  Natural  streamflow  is  determined  by  measuring  the  river’s  flow 
(volume  over  time)  at  a certain  location,  and  adding  volumes  of  water  that  have 
been  stored,  diverted  or  withdrawn  by  various  uses. 

non-consumptive  use 

The  use  of  water  on  or  in  a river  or  lake  (fish  and  wildlife  habitat,  recreation  or 
hydropower  generation).  Non-consumptive  uses  do  not  usually  affect  water  quality. 


An  Alberta  Environment  crew  sampling  bottom 
sediments  on  the  Bow  River  in  Calgary. 


Over  1,000  structures  control  levels  and  flows  in 
Alberta’s  waterways  for  flood  protection,  flow 
management,  hydroelectricity,  irrigation,  municipie 
supplies  and  recreation. 
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non-point  source  contamination 

Contamination  from  surface  runoff,  improperly  lined  landfill  sites  and  toxic  waste 
dumps.  Non-point  sources  are  usually  difficult  to  identify  and  control. 

point  source  contamination 

Contamination  from  direct  discharges  into  a waterbody  (municipal  or  industrial 
effluent  and  urban  storm  drains).  Point  sources  are  easily  identified  and  can  be 
monitored. 

receiving  body 

The  body  of  water  receiving  effluent,  usually  a river  or  lake. 

recharge 

The  replenishment  of  an  aquifer  by  natural  processes. 

return  flows 

Left-over  portions  of  water  withdrawn  by  consumptive  uses  that  are  returned  to 
rivers  or  lakes.  In  most  cases,  return  flows  contain  contaminants  that  can  affect 
water  quality. 


A river’s  water  quality  reflects  its  landscape  as  well  as 
human  use. 


river  basin 

The  drainage  area  of  a river  and  all  its  tributaries.  In  Alberta,  river  basins  are 
managed  as  a unit,  making  it  easier  to  identify  interrelationships  among  upstream 
and  downstream  users  and  the  costs  and  benefits  of  water  management  projects. 

suspended  solids 

Small  particles  (organics  and  sediments)  which  tend  to  make  water  cloudy. 
Suspended  solids  will  eventually  settle  out  in  a lake  or  river. 

turbidity 

The  relative  cloudiness  of  water  due  to  the  presence  of  suspended  solids.  Turbidity 
affects  light  penetration  and  the  aesthetic  appeal  of  water  for  recreation. 

wastewater  treatment 

The  treatment  of  municipal  wastes  to  remove  contaminants.  Such  treatment  may 
be  primary,  secondary  or  tertiary.  Primary  treatment  is  largely  a mechanical 
process  that  removes  sediments  and  other  debris  from  wastewater.  Secondary 
treatment,  a biological  process,  uses  bacteria  present  in  sewage  to  digest  organic 
matter,  and  is  the  standard  for  municipalities  in  Alberta.  After  secondary  treatment, 
wastewater  is  often  allowed  to  settle,  which  removes  the  majority  of  bacteria  and 
heavy  metals.  Tertiary  treatment  is  usually  chemical  in  nature  and  can  be  used  to 
remove  nutrients. 


Wastewater  treatment  plants  remove  90-95  percent  of 
suspended  solids  and  biochemical  oxygen  demand. 


water  balance  model 

A computer  simulation  of  river  flow  and  the  impacts  that  various  levels  of  water  use 
would  have  on  water  quantity  and  quality  within  a river  basin.  Water  balance 
modelling  has  been  used  in  several  water  management  studies  in  Alberta. 

water  quality  parameters 

Those  aspects  of  water  quality  that  can  be  tested.  Standard  parameters  include 
dissolved  oxygen,  B.O.D.,  suspended  solids,  and  microorganisms.  Water  can  also 
be  tested  for  pH,  temperature,  and  the  presence  of  trace  chemicals  that  might  be 
harmful  to  aquatic  organisms  and  humans. 

well  casing 

A sheath  of  galvanized  metal  or  plastic  surrounding  the  well  shaft  that  protects  the 
well’s  water  supply  from  contamination. 
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SUGGESTED  ACTIVITIES 

Social  Studies 


1.  Water  and  History 


2.  River  Systems  and  Water  Use 


Goal: 

Using  locally  obtained  information,  students  trace  the 
role  of  water  in  the  growth  and  development  of  their 
community.  Suggested  for  Junior  High. 

Background; 

Many  communities  in  Alberta  owe  their  existence  to 
the  proximity  of  water  or  to  water-related  development. 
Rivers — a ready  water  supply  and  transportation 
link— were  logical  places  for  new  settlements  to 
locate,  but  residents  often  had  to  (and  still  do)  cope 
with  floods.  Water  storage  and  diversion  projects 
allowed  water  to  be  channeled  to  drier  regions, 
fostering  irrigation  and  a host  of  related  industries. 
Today,  water  has  promoted  petrochemical  and  oil 
sands  development  in  the  central  and  northern  areas 
of  this  province. 

Approach: 

1 . Have  students  take  a “page”  out  of  the  history  of 
their  community  to  see  what  activities  and  lifestyles 
were  prominent  25,  50,  75  and  100  years  ago.  In 
what  ways  were  these  related  to  or  dependent  on 
water? 

2.  Have  students  talk  to  senior  citizens  in  the 
community  about  “significant”  events  relating  to 
water,  such  as  floods  or  droughts. 

3.  Have  students  discuss  water-related  programs 
(diking,  water  supply,  floodplain  development)  with 
local  government  officials  to  see  how  the 
community  currently  deals  with  water-related 
concerns. 

In  the  above  activities,  students  should  prepare  an 
oral  report  to  the  class  on  what  they  have  learned.  The 
report  may  include  taped  interviews,  archival 
photographs  or  posters. 

Resources: 

See  Selected  Sources  for  Activities.  Students  may 
have  access  to  a local  museum  or  copies  of  locally 
published  works  from  the  library.  Town  by-laws  or 
reports  may  also  be  useful. 

Extension: 

As  the  result  of  their  work,  students  could  do  a 
presentation  to  their  school  or  to  other  groups  on  the 
role  water  has  played  in  their  community.  The 
presentation  could  be  done  as  a drama,  scrapbook  or 
written  history. 


Goal: 

Students  identify  various  water  uses  along  a river  and 
the  ways  these  uses  might  affect  each  other. 
Suggested  for  Junior  High. 

Background: 

A river  may  serve  many  uses  simultaneously,  and  the 
withdrawal  of  water  or  discharge  of  wastes  by  one  use 
may  affect  other  uses  further  downstream.  For 
example,  the  release  of  water  from  a hydro  reservoir 
may  also  improve  water  quality,  whereas  treated 
wastes  from  a municipality  or  industry  may  make 
water  unsuitable  for  recreation  or  fish.  In  Alberta, 
water  is  withdrawn  for  municipal,  irrigation  and 
industrial  use,  and  for  cooling  in  thermalelectric 
plants.  In-stream  uses  include  recreation,  hydro 
generation,  transportation  and  fish  and  wildlife.  Users 
must  obtain  a license  to  withdraw  water  or  discharge 
wastes  from  or  into  a waterbody  (lake  or  river). 
Licenses  for  these  purposes  are  different  and  are 
governed  by  separate  legislation. 

Approach; 

1 . Have  some  students  construct  a large  mural  of  a 
river,  while  others  illustrate  or  collect  photos  of 
various  water  uses  which  depend  on  the  river  for 
their  supply. 

2.  Have  students  determine  how  each  use  would 
affect  the  river  (e.g.,  take  water  out,  return  wastes, 
hold  back  the  flow).  Then,  using  this  information, 
students  choose  where  each  use  should  be  located 
on  the  mural,  discussing  the  impact  each  use  might 
have  on  the  other. 

Resources: 

Rolls  of  newsprint  or  colored  paper;  magazines; 
colored  pens  or  watercolors.  See  South  Saskatchewan 
Study  in  Selected  Sources  for  Activities  for  a 
conceptual  view  of  uses  along  a river. 

Extension: 

Students  could  investigate  how  impacts  of  certain 
uses  might  be  reduced  or  eliminated.  Several 
references  at  the  back  of  this  Guide  describe  licenses 
and  other  mechanisms  for  regulating  withdrawals  and 
effluents. 


3.  Water  Conservation 


4.  The  Value  of  Water  to  Canadians 


Goal: 

Students  record  how  much  water  they  use  in  their 
homes  and  investigate  ways  of  conserving  water. 
Suggested  for  Junior  High. 

Background: 

Water-using  habits  affect  our  domestic  and  municipal 
consumption  of  water.  On  average,  each  Albertan 
uses  about  450  litres  (100  gallons)  of  water  per  day  for 
cooking,  washing,  sanitation  and  outside  uses  (lawn 
and  garden  watering).  In  a typical  suburban 
household,  water  consumption  is  as  follows: 

Use  % of  Household 

Consumption 

toilet  flushing  43 

bathing  and  showers  29 

dish/clothes  washing  19 

drinking  and  cooking  5 

outside  use  4 

Each  toilet  flush  uses  5-8  gallons;  free-flowing  faucets 
and  shower  heads  deliver  6 gallons/minute. 

Water  conservation  measures  can  minimize  the  effect 
of  water  shortages  and  save  money,  particularly  if 
homes  are  metered.  Repairing  leaky  toilets  or  faucets 
can  save  up  to  140  gallons/day.  Toilet  dams  or  bricks 
placed  in  the  toilet  tank  will  also  save  water.  Flow 
restrictors  and  aerators  on  faucets  can  achieve 
reductions  of  up  to  60%.  An  inch  of  water  every  seven 
to  ten  days  is  recommended  for  lawns  and  gardens  in 
our  climate. 

Approach: 

1 . Have  each  class  member  keep  a personal  or  family 
record  of  how  much  water  is  used  in  the  home. 
Compare  consumption  differences  after  one  week. 
How  might  these  differences  be  interpreted? 

2.  Have  students  survey  local  hardware  stores  to  see 
whether  home  water-saving  devices  are  available. 
Does  the  community  encourage  water 
conservation?  How  might  such  a program  reduce 
consumption? 

Resources: 

Notebooks;  interviews  of  local  storeowners.  The  City 
of  Calgary  publishes  a calendar  suggesting  water 
conservation  measures  and  a pamphlet  called  “Tips 
from  the  Tap.”  See  also  Selected  Sources  for 
Activities. 

Extension: 

Students  could  compare  the  cost  of  treating  and 
delivering  water  in  their  community  with  home  water 
rates  (either  flat  or  metered).  How  would  rates  be 
affected  by  their  community’s  growth  or  the  difficulty 
of  obtaining  future  supplies? 


Goal: 

Students  relate  their  experiences  with  water  as  a 
means  of  clarifying  personal  values  about  the 
resource.  Suggested  for  Junior  or  Senior  High. 

Background: 

Canada  is  well  endowed  with  fresh  water.  On  an 
average  annual  basis,  our  rivers  discharge  close  to  9 
percent  of  the  world’s  renewable  water  supply.  Our 
lakes  cover  8 percent  of  our  land  surface, 
proportionally  more  than  any  other  country.  Our  water 
resources  are  closely  tied  to  our  development  as  a 
nation,  and  are  an  integral  part  of  our  heritage  and 
identity. 

Approach: 

Have  students  do  a presentation  to  the  class  on  the 
value  of  water  based  on  their  personal  experiences  or 
their  reading  of  popular  literature.  Students  may  want 
to  consider  the  following  themes: 

• cultural:  water’s  value  to  native  people  (hunting 
and  fishing  rights,  spiritual  value) 

• economic:  water’s  value  to  agricultural  and 
industrial  production  (irrigation,  oil  sands,  mining, 
manufacturing) 

• environmental:  water’s  value  to  habitat,  wilderness 
and  parks 

• recreational:  water’s  value  to  tourism  and  life  style 

• heritage:  water’s  value  to  the  development  of 
Canada  (fur  trade,  exploration,  transportation). 

The  presentation  should  be  made  orally,  using  slides, 
photos  or  posters.  Experiences  might  be  drawn  from 
family  trips  or  visits  to  local  water-using  facilities  and 
industries.  The  presentation  should  stress  personal 
values,  i.e.,  why  water  is  important  to  me. 

Resources: 

Several  books  contain  first-hand  accounts  of  water’s 
value  from  an  historical  and  cultural  perspective  (see 
Selected  Sources  for  this  activity).  Industrial  and 
agricultural  organizations  also  publish  pamphlets  and 
books  on  the  economic  importance  of  water. 
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5.  Mock  Hearing  on  a Dam 


6.  Water  and  Sustainable  Growth 


Goal: 

Students  investigate  the  pros  and  cons  of  constructing 
a dam  on  a river  and  present  their  views  during  a 
mock  hearing.  Suggested  for  Senior  High. 

Background: 

Dams  have  historically  been  a means  of  controlling 
highly  variable  flows  in  rivers.  Dams  were  built  initially 
for  irrigation  and  flood  protection,  and  more  recently, 
to  generate  hydroelectric  power.  In  Alberta  today, 
there  are  major  storage  projects  on  the  Bow,  Brazeau 
and  North  Saskatchewan  Rivers  (hydro),  the  Red  Deer 
River  (flow  regulation),  and  the  Waterton  River 
(irrigation). 

The  magnitude  of  costs,  the  benefits  and  the  impacts 
associated  with  dams  have  often  made  them 
controversial.  Advocates  of  dams  cite  social  and 
economic  benefits,  such  as  increased  agricultural  or 
energy  production,  jobs,  spinoffs  (the  growth  of 
service  and  related  industries)  and  recreation. 
Opponents  point  to  environmental  impacts,  such  as 
the  loss  of  fish  and  wildlife  habitat,  the  loss  of 
productive  land,  and  the  displacement  of  families  in  a 
river  valley  when  it  is  flooded. 

A decision  to  construct  a dam  is  usually  preceded  by 
public  hearings  which  afford  those  with  a vested 
interest  an  opportunity  to  express  their  view.  Hearings 
bring  to  light  differing  and  often  conflicting  values  that 
people  have  about  water. 

Approach: 

Have  students  stage  a mock  hearing  on  the  proposed 
construction  of  a dam  in  their  area.  Each  student 
should  assume  a role  (e.g.,  irrigation  farmer, 
conservationist,  fisherman,  power  company 
representative,  chamber  of  commerce  member)  and 
prepare  a written  brief  stating  their  position.  Briefs 
should  be  then  presented  at  the  hearing.  The  task  of 
the  Hearing  Chairman  (chosen  by  fellow  students  for 
his  or  her  impartiality)  will  be  to  write  a summary  of 
the  hearing  for  all  other  class  members. 

In  preparation  for  the  hearing,  students  should  identify 
why  the  dam  is  being  proposed  and  what  kinds  of 
costs  and  benefits  might  result  from  the  dam’s 
construction. 

Resources: 

See  Selected  Sources  for  Activities.  The  best  sources 
of  information  are  newspaper  articles  and  published 
reports  about  dams  that  are  either  being  built  or  have 
recently  been  completed.  Students  may  also  obtain 
points  of  view  from  real-life  individuals  who  have  been 
involved  in  public  hearings  in  similar  roles.  This 
activity  is  recommended  where  students  have  access 
to  such  information. 


Goal: 

Students  will  debate  whether  a water-using  industry 
planning  to  locate  in  their  community  meets  the 
criteria  for  sustainable  economic  development. 
Suggested  for  Senior  High. 

Background: 

Industrial  development  in  a community  is  usually 
desired  because  it  creates  employment  and  boosts  the 
local  economy.  If  the  industry  uses  a lake  or  river 
(either  as  a source  of  supply  or  to  receive  wastes), 
there  is  potential  for  impact  to  the  environment  and  to 
other  uses  of  water.  Such  industries  are  required  to 
assess  this  impact  and  to  obtain  permits  or  licenses 
which  govern  their  use  of  water. 

Sustainable  growth  implies  that  development  and  the 
environment  can  be  managed  in  concert.  This  does 
not  mean  that  growth  should  necessarily  be  restricted 
for  the  sake  of  the  environment,  nor  that  our  standard 
of  living  be  diminished.  It  does  suggest,  however,  that 
precautions  be  taken  to  avoid  exploitation  or  damage 
that  might  jeopardize  either  for  future  generations. 

The  basic  criteria  for  sustainable  growth,  therefore,  is 
that  the  benefits  of  development  do  not  outweigh  the 
environmental  impacts. 

Approach: 

In  preparation  for  the  debate,  students  should 
consider: 

• the  economic  and  social  value  of  the  industry  to  the 
community  (employment,  tax  base,  spinoffs) 

• environmental  impact  studies  prepared  by  the 
industry 

• permits  or  licenses  the  industry  has  obtained  from 
local  or  provincial  authorities 

• plans  the  industry  has  developed  for  mitigating 
environmental  damage  and  the  costs  of  such 
mitigation. 

The  debate  should  present  the  resolution:  “Be  it 
resolved  that  Company  X meets  the  criteria  for 
sustainable  growth.’’ 

Resources: 

Local  industries  might  include:  hydro  or  thermal 
generating  plants;  fertilizer  or  petrochemical  plants;  oil 
development;  meat  packing  plant;  food  or  agricultural 
processing  plant;  beverage  plant;  mining;  paper  and 
pulp  manufacturing;  feedlot. 

Information  for  the  study  might  be  obtained  from 
industry  representatives,  conservation  groups,  local  or 
provincial  government  officials,  newspaper  articles,  or 
published  environmental  studies  or  plans.  See  also 
Selected  Sources  for  Activities. 


Science 


1.  Water  and  Land 


2.  Water  and  Health 


Goal: 

Students  compare  the  effects  of  surface  runoff 
between  a slope  with  vegetation  and  a slope  without 
vegetation.  Suggested  for  Junior  High. 

Background: 

Through  the  hydrologic  cycle,  water  comes  into 
contact  with  the  surface  of  the  land,  transporting 
substances  in  dissolved  and  suspended  form  into 
lakes  and  rivers.  Plants  help  to  keep  soil  erosion 
checked  because  they  retard  runoff  and  absorb 
moisture  through  their  roots. 

Traditional  agricultural  and  forestry  practices  have 
denuded  the  land  of  plants  and  accelerated  erosion, 
filling  our  streams  with  sediments.  The  drainage  of 
standing  water  from  fields,  if  improperly  done,  also 
increases  erosion  by  speeding  up  runoff.  Today, 
environmentally  improved  farming  and  logging 
practices  help  to  retain  soil  moisture  and  curtail 
erosion. 

Approach: 

Have  students  construct  two  wooden  trays  that  are  60 
cm  square  and  7 cm  deep  (plastic  garden  trays  may 
also  be  used  as  long  as  the  drainage  slits  are  covered 
by  plastic).  A one-half  inch  hole  should  be  drilled  in 
the  middle  of  one  side,  4 cm  from  the  bottom  of  each 
tray.  The  trays  should  then  be  filled  with  4 cm  of 
topsoil  and  one  planted  with  grass  seed.  While  the 
grass  is  growing,  students  water  both  trays  with  equal 
volumes  on  the  same  schedule.  When  the  grass  is 
mature  and  has  developed  a good  root  structure,  most 
of  the  moisture  should  be  allowed  to  evaporate  from 
the  tray. 

Students  should  then  prop  up  both  trays  at  a 30 
degree  angle  and  place  a large  container  below  the 
hole  in  each  tray.  One  centimeter  (3.6  litres)  of  water 
should  be  applied  to  each  tray,  preferably  by 
sprinkling.  After  all  the  water  has  drained  off,  students 
compare  the  volume  and  appearance  of  water  from 
each  container.  How  can  the  differences  be 
explained?  What  conclusions  can  be  drawn  from  this 
experiment?  What  kinds  of  human  activities  increase 
soil  erosion  by  water?  What  steps  might  be  taken  to 
control  erosion. 

Resources: 

See  Selected  Sources  for  Activities. 

Extension: 

Have  students  speculate  on  the  probable  effects  of 
increased  stream  sedimentation  on  water  quality  and 
fish.  Students  may  also  interview  farmers  to  find  out 
how  they  deal  with  erosion  problems  on  their  land. 


Goal: 

Students  will  learn  about  the  importance  of  clean,  safe 
drinking  water  and  the  ways  water  can  be  treated. 
Suggested  for  Junior  High. 

Background: 

The  availability  of  clean,  safe  drinking  water  has  long 
been  a priority  in  our  society.  Epidemics  from  water- 
borne pathogens  were  the  scourge  of  the  nineteenth 
century  until  the  advent  of  chlorination.  Although 
bacterial  and  viral  contamination  can  still  be  a concern 
in  rural  areas,  modern  water  and  sewage  treatment 
has  virtually  eliminated  pathogens  in  the  urban 
supplies  of  industrialized  nations.  Such  is  not  the  case 
in  the  third  world,  where  contamination  often  results 
from  poor  control  of  organic  wastes  near  drinking 
water  supplies.  Education  and  financial  assistance  for 
well  drilling  and  sewage  treatment  is  now  provided  by 
several  international  organizations. 

Approach: 

Plan  a visit  to  a water  treatment  facility.  During  the 
visit,  students  should  note  how  various  treatment 
processes  remove  substances  that  could  potentially 
cause  illness.  If  well  water  is  the  source  of  supply, 
have  students  find  out  what  precautions  are  taken  to 
make  the  water  potable.  Are  there  contaminants  that 
cannot  be  easily  removed  from  well  water? 

Resources: 

Most  communities  treat  their  drinking  water  in  some 
fashion,  and  tours  can  usually  be  arranged  for  school 
classes.  An  interview  with  a public  health  official  will 
be  useful  in  identifying  problems  associated  with  wells 
(e.g.,  septic  seepage).  See  also  Selected  Sources  for 
Activities. 

Extension: 

Have  students  write  a report  on  the  cholera  and 
typhoid  epidemics  in  Europe  and  Canada  during  the 
late  nineteenth  and  early  twentieth  centuries. 
Alternatively,  have  students  give  an  oral  report  on  the 
health  problems  of  developing  countries  caused  by 
improper  (or  no)  treatment  of  drinking  water  and 
human  sewage  and  how  this  problem  is  being 
addressed. 
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3.  Scientific  Method 


Goal: 

Students  apply  the  scientific  method  in  an  experiment 
to  determine  the  effects  of  an  insecticide  on  an 
aquatic  invertebrate.  Suggested  for  Junior  or  Senior 
High. 

Background: 

This  activity  can  be  used  to  apply  the  scientific 
method  to  a water-related  problem-— the  effects  of 
pesticides  on  aquatic  life.  Pesticides  are  used  to 
control  unwanted  and  harmful  insects  and  weeds,  and 
are  usually  specific  to  the  target  organism.  The 
inadvertent  entry  of  pesticides  into  rivers  and  lakes 
can,  however,  have  an  impact  on  life  forms  for  which 
they  were  not  intended. 

Approach: 

Have  students  do  an  experiment  on  the  effects  of  a 
common  household  insecticide,  Malathion,  on  larvae 
of  Aedes  aegypti,  a species  of  mosquito.  The  following 
outline  can  be  used  to  develop  a more  comprehensive 
lab  activity.  Teachers  may  wish  to  structure  this 
activity  themselves,  or  have  students  determine  their 
own  approach. 

• Hypothesis'.  Have  students  formulate  a hypothesis 
about  the  effect  of  Malathion  on  mosquito  larvae. 
Will  the  insecticide  be  lethal  to  the  entire 
population?  In  what  concentrations? 

• Variables  and  Controls'.  Have  students  identify 
experimental  variables  (concentrations  of  the 
insecticide)  and  controls  (population  size, 
insecticide-free  population). 

• Application  methods:  Have  students  determine  how 
the  insecticide  should  be  applied  and  how  different 
concentrations  of  the  insecticide  might  be 
prepared. 

• Data  collection:  Have  students  design  methods  of 
collecting  and  recording  results. 

• Analysis:  Have  students  determine  ways  of 
presenting  the  results  (e.g.,  tables,  graphs). 
Students  should  also  be  asked  to  write  a paragraph 
which  draws  conclusions  from  the  experiment. 

• Extension:  How  might  an  insecticide  like  Malathion 
affect  other  aquatic  invertebrates  found  in  the  same 
environment  as  mosquito  larvae?  What  implications 
does  this  question  have  for  the  use  of  pesticides  in 
general? 

For  the  teacher: 

Malathion  contains  petroleum  distillates  and  should 
not  be  inhaled  or  come  into  contact  with  skin  or  eyes. 
We  recommend  that  concentrations  of  the  insecticide 
be  prepared  outside  or  under  a hood.  The  suggested 
application  rate  of  a 50%  solution  of  Malathion  is  1.10 
iitres/hectare,  or  .001  ml  /10  cubic  centimeters,  the 
surface  area  of  a small  jar  or  beaker.  We  suggest  that 
several  concentrations  of  Malathion  be  prepared  by 
successive  dilution  to  reinforce  the  relationship 
between  concentration  and  toxicity. 


Preparation  of  Concentrations: 

Dilute  1 ml  of  50%  Malathion,  in  9 ml  of  water.  This 
will  give  you  a 5%  solution  of  Malathion;  1 ml  of  5% 
solution  in  9 ml  of  water  will  give  a .5%  solution. 
Successive  dilutions  by  this  method  will  give  .05% 
and  .005%  solutions.  One  millilitre  of  each  solution 
should  be  applied  to  four  cultures  of  mosquito  larvae 
(the  fifth  is  a control).  Actual  concentrations  of  the 
insecticide  can  be  determined  by  dividing  the 
percentage  solution  by  the  volume  of  water  in  the 
culture  (e.g.,  1 ml  of  a .05%  solution  in  100  cc  of 
water  will  give  a concentration  of  5 ppm). 

Prepared  concentrations  of  Malathion  should  be 
applied  to  larval  populations  by  pipettes  equipped  with 
rubber  pumps  (not  by  mouth). 

Resources: 

See  Selected  Sources  for  Activities.  Malathion  (50%) 
can  be  purchased  at  most  hardware  or  garden  stores. 
Eggs  of  Aedes  aegypti  can  be  obtained  free  of  charge 
from  Alberta  Environment,  Pollution  Control  Division  in 
Calgary  (297-5917).  Allow  three  weeks  for  delivery. 


4.  Wetlands 


Goal: 

Students  will  learn  the  ecological  processes  and 
values  associated  with  wetlands  by  studying  a local 
marsh.  Suggested  for  Senior  High. 

Background: 

Wetlands  (sloughs,  marshes)  provide  valuable  habitat 
for  a variety  of  birds  and  mammals.  Wetlands  can  also 
be  a headache  to  farmers,  reducing  the  amount  of 
land  that  can  be  cultivated.  Draining  a wetland  may 
help  the  farmer  but  destroy  wildlife  habitat. 

Approach: 

1.  Have  students  visit  a local  marsh  and,  through 
observation  and  sampling,  record  the  species  of 
plants  and  animals  that  inhabit  the  marsh  and  use 
this  information  to  construct  a food  web. 

2.  Have  students  determine  the  value  of  wetlands  in 
their  vicinity  by  interviewing  local  farmers  and 
hunters.  How  much  do  wetlands  contribute  to  the 
economic  well-being  of  their  community?  To  what 
extent  do  wetlands  decrease  the  land’s  agricultural 
value? 

Resources: 

Bird  and  plant  keys,  binoculars,  notepad;  Ducks 
Unlimited  has  produced  several  excellent  films  on 
wetlands  (see  Selected  Sources  for  this  activity). 

Extension: 

Have  students  develop  a plan  for  preserving  a 
wetland.  Such  a plan  might  include:  educating  local 
people  about  the  value  of  wetlands;  compensating 
farmers  for  lost  productivity  or  crop  depredation  by 
birds;  kinds  of  assistance  for  wetland  preservation  or 
enhancement  from  conservation  groups  (Ducks 
Unlimited,  Buck  For  Wildlife). 
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5.  Water  Quality 


6.  Bioaccumulation 


Goal; 

Students  study  a local  waterbody  to  determine  the 
relationship  between  certain  water  quality  parameters 
and  species  diversity.  Suggested  for  Senior  High. 

Background: 

The  quality  of  water  in  a river  or  lake  influences  the 
numbers  and  forms  of  aquatic  life.  Each  species  has  a 
certain  tolerance  to  factors  such  as  pH,  temperature 
and  dissolved  gases  and  solids. 

Contaminants  from  human  activity  may  significantly 
alter  water  quality.  In  the  short  term,  such  changes 
may  be  harmful  to  certain  organisms,  particularly  fish. 
In  the  long  term,  such  changes  may  affect  both  the 
composition  and  diversity  of  aquatic  plant  and  animal 
populations. 

Approach: 

1 . Have  students  do  a water  quality  study  on  a nearby 
river  or  lake.  Each  team  of  students  should  sample 
several  locations.  Class  data  should  then  be 
compiled  and  averaged.  The  following  are 
recommended  parameters:  pH,  turbidity, 
temperature,  dissolved  oxygen. 

2.  Have  students  sample  a nearby  river  or  lake  for 
benthic  invertebrates.  If  possible,  samples  should 
be  taken  upstream  and  downstream  from  a known 
point  source  of  contamination.  Differences  in 
species  diversity  thought  to  be  attributable  to  the 
pollution  source  may  in  fact  be  due  to  other  factors. 
Students  may  want  to  develop  hypotheses  about 
observed  differences  and  design  experiments  that 
would  prove  or  disprove  their  hypotheses. 

Resources: 

For  water  quality  analysis:  pH  paper,  Sechi  disks, 
sulfuric  acid  and  titration  apparatus.  For  benthic 
invertebrates,  see  Selected  Sources  for  this  activity. 

Extension: 

Plan  a visit  to  a local  sewage  treatment  plant.  During 
their  visit,  students  should  note  how  various  treatment 
processes  remove  dissolved  and  suspended  solids 
and  micro-organisms.  How  and  when  is  the  effluent 
disposed  of?  What  specific  conditions  of  the  treatment 
plant’s  license  protects  the  environment  of  the 
receiving  body? 


Goal: 

Students  will  learn  how  bio-accumulative  and 
persistent  chemicals  can  affect  predatory  birds  and 
mammals. 

Background: 

Certain  chemicals— heavy  metals,  pesticides  and 
chlorinated  hydrocarbons— are  known  to  persist  in  the 
environment  for  long  periods  of  time  and  accumulate 
through  food  chains.  While  water  bodies  in  Alberta  are 
generally  free  of  these  contaminants,  trace  amounts  of 
lead  and  mercury  and  2,4-D  (a  pesticide  used  to 
control  weeds)  have  been  found  in  some  locations  in 
the  province. 

Approach; 

Have  students  construct  food  pyramids  for  aquatic 
communities.  How  might  high  concentrations  of 
chemical  contaminants  in  third  and  fourth  level 
consumers  be  explained?  How  might  these  chemicals 
enter  a waterbody?  Assuming  it  is  difficult,  if  not 
impossible,  to  prevent  their  entrance,  what  steps 
might  be  taken  to  reduce  their  overall  presence  in  the 
environment? 

Extension: 

Have  students  make  an  inventory  of  pesticides  used 
on  their  farms  or  lawns  and  gardens.  Do  any  of  these 
chemicals  contain  warning  labels  or  suggest  safety 
precautions  when  applying  them?  What  changes  in 
the  characteristics  of  pesticides  might  make  their  use 
less  damaging  to  the  environment  without  reducing 
their  effectiveness? 
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RESOURCE  MATERIALS 

General  References 

Canada  Water  Yearbook.  Environment  Canada.  Five  in  series.  Presents  information  on  water  use  and  management,  planning 
and  public  participation,  water  research  and  data  collection,  and  water  and  the  economy.  Available  from:  Supply  and  Services 
Canada,  Place  du  Portage,  Phase  III,  11  Laurier  St.,  Ottawa,  Canada  K1A  0S9.  Approximately  $7.00  each. 

The  Canadian  Encyclopedia.  Edmonton:  Mel  Hurtig,  Publisher,  1985.  Contains  information  on:  water,  pollution,  droughts, 
floods,  fisheries,  irrigation. 

The  New  Encyclopedia  Britannica  (Macropedia),  15th  Edition,  1982.  See  Water  Resources  and  Supply  Systems.  Information  on 
global  water  balance,  future  consumption,  water  uses  and  requirements,  and  water  collection,  treatment  and  distribution. 

Water  in  Northern  Alberta.  Prepared  by  the  Northern  Alberta  Development  Council,  Peace  River,  1987.  An  excellent  overview  of 
northern  issues.  Contains  information  on  licensing  and  government  programs.  Very  readable. 

Environment  Views.  Alberta  Environment.  Specifically  developed  for  school  use  and  devoted  to  one  or  more  aspects  of  water 
and  water  management.  See  Selected  Sources  for  specific  issues.  Available  from:  Communications  Branch,  Alberta 
Environment,  Oxbridge  Place,  9820—106  Street,  Edmonton,  Alberta  T5K  2J6.  Phone  427-6267. 

Water  Resource  Management  Principles  for  Alberta.  Alberta  Environment.  A highly  readable  document  describing  provincial 
policy  related  to  water  management.  Available  from  Cummunications  Branch,  Alberta  Environment. 

Focus  On  Series.  Titles  on  Pollution,  Water  Quality,  PCBs  and  Pesticides.  Available  from  Environmental  Education  Branch, 
Alberta  Environment. 

Water  Is  Life  (poster).  Available  from  Communications  Branch,  Alberta  Environment. 


Selected  Sources  for  Activities 

Social  Studies 


1 . Water  and  History 

Company  of  Adventurers  by  Peter  C.  Newman  (New  York,  N.Y.:  Viking  Press,  1985)  and  Wilderness  of  Fortune  by  J.K. 

Smith  (Vancouver:  Douglas  & McIntyre,  1983)  contain  popular  accounts  of  the  fur  trade  in  Canada. 

Fire  Canoe:  Prairie  Steamboat  Days  Revisited  by  Ted  Barris  (Toronto:  McClelland  & Stewart,  1977)  traces  the  role  of 
steamboats  in  western  Canadian  development. 

On  Canadian  Waters.  McIntyre  Educational  Media.  Filmstrip  with  cassette.  Discusses  development  of  water  transportation  in 
Canada. 

Environment  Views:  River  Shorelines  in  Alberta,  Aug./Sept.,  1979. 


2.  River  Systems  and  Water  Use 

Rivers  on  Borrowed  Time,  1982.  Describes  Alberta’s  wild  rivers  and  what  must  be  done  to  save  them.  Available  from  the 
Alberta  Wilderness  Association,  P.O.  Box  6398,  Station  “D”,  Calgary,  Alberta  T2P  2E1. 

Oil  Sands  and  Heavy  Oils  of  Alberta,  1982.  Describes  water  use  methods  in  extracting  and  processing  oil  sands.  Available 
from  Alberta  Energy  and  Natural  Resources,  1982. 

Tapping  the  Bow,  by  G.  Gross  and  L.  Kramer  (Friesen  printers,  1985).  The  story  of  the  Eastern  Irrigation  District.  Includes 
social  and  economic  benefits  of  irrigation. 

Summary  Report,  South  Saskatchewan  River  Basin  Planning  Program.  Alberta  Environment,  1984.  Contains  conceptual 
illustration  of  uses  along  a river. 
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3.  Water  Conservation 


Conserving  Water:  A Practical  Guide  for  Homes,  Farms  and  Communities.  Available  from  Alberta  Environment, 
Communications  Branch. 

Water  Watch.  National  Survival  Institute.  A computer  simulation  intended  to  increase  awareness  of  water  as  a limited 
resource  and  foster  a positive  and  responsible  attitude  toward  conservation.  Teacher’s  Reference  manual  included.  For 
Apple  and  Commodore  computers.  Write:  National  Survival  Institute,  128A— 8th  Avenue  S.W.,  Calgary,  Alberta  T2P  1B3. 


4.  The  Value  of  Water  to  Canadians 

Water — The  Emerging  Crisis  in  Canada,  by  H.  Foster  and  W.  Sewell  (Toronto:  James  Lorimer  & Co.,  1981).  An  overview  of 
water’s  value  to  Canadians. 

Currents  of  Change.  Inquiry  on  Federal  Water  Policy,  1985.  Examines  contemporary  water  issues  in  Canada. 

Arctic  Dreams,  by  Barry  Lopez  (New  York,  N.Y.:  Bantam  Books,  1987).  Deals  with  native  values  associated  with  water. 


5.  Mock  Hearing  on  a Dam 

Environment  Views:  Water  Resources  Management  1,  June/July,  1980;  Water  Resources  Management  2,  Aug. /Sept.,  1980; 
River  Basin  Planning,  May/June,  1984;  Public  Participation  in  Environmental  Management,  Feb. /Mar.,  1979. 

Pamphlets  listing  costs  and  benefits  of  Dickson  Dam  and  the  Oldman  River  Dam  are  available  from  Communications 
Branch,  Alberta  Environment. 


6.  Water  and  Sustainable  Growth 

Report  of  the  Task  Force  on  Environment  and  Economy.  Submitted  by  the  Canadian  Council  of  Resources  and  Environment 
Ministers,  September,  1987.  Contains  a good  overview  on  sustainable  growth. 

Prospectus  for  an  Alberta  Conservation  Strategy,  prepared  by  the  Public  Advisory  Committees  to  the  Environmental  Council 
of  Alberta.  Contains  economic  information  on  various  water  uses,  including  energy,  tourism,  agriculture  and  fish  and  wildlife. 
Available  from:  Environmental  Council  of  Alberta,  8th  Floor,  Weber  Centre,  5555  Calgary  Trail,  Edmonton,  Alberta  T6H  5P9 
Phone  427-5792. 


Science 


1 .  Water  and  Land 

Prairie  Soils:  The  Case  for  Conservation.  Available  from:  Prairie  Farm  Rehabilitation  Administration,  Motherwell  Building, 
Victoria  Avenue,  Regina,  Saskatchewan  S4P  3R4. 


2.  Scientific  Method 

Science  Skills  Film  #4;  Interpreting  Data/Testing  Hypotheses.  Merrenrath  Productions,  1975. 

3.  Water  and  Health 

Environment  Views:  Groundwater,  June/July,  1981;  Water  Quality,  Sept./Oct.,  1983. 

4.  Wetlands 

A Place  For  Wildlife;  Wetlands;  Help  for  the  Land.  Films  and  VMS  cassettes  on  wetland  ecology  and  management  available 
from:  Ducks  Unlimited,  10422—169  Street,  Edmonton,  Alberta  T5P  3X6.  Phone  489-2002.  Ducks  Unlimited  also  has  Bird 
Identification  Guides  for  school  use. 
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5.  Water  Quality 


Surface  Water  Quality  Guidelines.  Alberta  Environment,  1977.  Contains  suggested  parameters  for  a wide  range  of 
substances. 

Environment  Views:  Water  Quality,  Sept./Oct.,  1983;  Sewage  Disposal,  Apr./May,  1980. 

Diversity  indicies  and  methodologies  for  evaluating  sampling  results  on  benthic  invertebrates.  Available  from  Environmental 
Education  Branch,  Alberta  Environment. 

Water  pollution:  A Citizens  Guide  to  Alberta  Legislation.  Published  by  Legal  Reform  Project.  For  copies,  write:  Student  Legal 
Services  of  Edmonton,  114  Law  Centre,  University  of  Alberta,  Edmonton,  Alberta  T6G  2H5.  Phone  432-2226. 


6.  Bioaccumulation 

Pesticides:  Something  to  Think  About.  Published  by  the  Christian  Farmers  of  Alberta.  Excellent  publication  on  the 
development  of  pesticides,  pesticide  testing  and  regulation,  pesticide  use  and  health  risks.  Also  contains  a list  of  pesticides 
commonly  used  on  the  prairies.  For  more  information,  write:  Christian  Farmers  of  Alberta,  10766—97  Street,  Edmonton, 
Alberta  T5H  2M1  or  phone  428-6981. 

Environment  Views:  Pesticides  and  the  Environment,  Oct. /Nov.,  1979. 


Video  Resources 

The  following  is  a list  of  video  resources  on  environmental  topics  that  are  available  from  the  Media  Resource  Centre  of 
ACCESS  NETWORK.  Contact  the  MRC  for  information  on  program  availabilities  and  cost. 

E.Q.C.:  The  Way  to  Go— BPN  1013  01-10  (10  x 15  min.) 

Environmental  Quality  Control  is  a topic  of  vital  concern  to  all  Canadians.  This  series  examines  some  of  the  warning  signs  that 
show  how  the  quality  of  the  environment  is  dependent  upon  our  actions,  (upper  elementary,  but  could  be  used  for  junior  high) 

Ecology,  You  and  Your  Environment— BPN  1322  01-07  (7  x 20  min.) 

Aimed  at  students  in  grades  four  to  seven,  this  series  focuses  on  the  problems  of  pollution  and  fosters  concern  for  a 
deteriorating  environment.  Air,  soil,  water  and  noise  pollution  are  all  dealt  with  in  relation  to  people  and  their  environment. 

(upper  elementary/junior  high) 

Johnston  Creek  Edukit— Erosion  by  Water  and  Ice— BPN  2244  01-04  (4  x 10  min.) 

The  Johnston  Creek  area  of  the  Rocky  Mountains  in  Banff  National  Park  is  a focal  point  around  which  to  tell  the  geological  story 
of  the  mechanics  of  erosion,  glaciation  and  ecology,  (upper  elementary/junior  high/senior  high) 

The  Living  Waters  Edukit— BPN  2225  01-06  (6  x 15  min.) 

Students  discover  the  interrelationships  of  the  living  and  non-living  components  of  a pond  ecosystem  in  the  eutrophic  lakes  and 
ponds  of  Elk  Island  National  Park.  Concepts  include  the  role  of  producers,  consumers  and  decomposers,  food  chains  and  food 
webs  and  the  importance  of  preserving  such  major  wetlands  as  Elk  Island  National  Park,  (upper  elementary,  but  could  be 
extended  to  junior  high) 

Prairie  and  Alpine  Habitats— BPN  2291  01-16  (16  x 15  min.) 

Features  the  flora  and  fauna  of  both  prairie  and  alpine  habitats  of  Alberta  and  Saskatchewan:  looks  at  structure  and  function  of 
form,  food  gathering  and  eating,  locomotion,  life  cycle  and  development,  behavior,  protective  features,  habitat  and 
predator/prey  relationships,  (upper  elementary/junior  high) 

Renewable  Society— BPN  2087  01-17  (17  x 30  min.) 

Examines  the  issues  surrounding  the  use  of  natural  resources.  Investigates  alternative  uses  of  resources  and  energy,  and 
highlights  the  problems  and  changes  associated  with  the  depletion  of  natural  resources,  (general) 
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GETTING  THE  MOST  FROM 
A VIDEO  PRESENTATION 


An  educational  television  program  can  be  an  effective  and  stimulating  learning 

resource.  Because  of  its  ability  to  convey  information  and  meaning  through 

scenes  and  sounds,  television  is  one  of  the  most  effective  tools  at  your  disposal. 

Many  educators  have  found  that  the  effectiveness  of  video  programming  can  be 

enhanced  in  the  following  ways: 

1 . Use  the  stop  and  pause  buttons  frequently  to  highlight  program  segments. 
This  will  help  break  the  passive  viewing  habit  created  in  viewers  by 
commercial  TV  and  focus  their  attention  on  your  purpose  for  showing  the 
program(s). 

2.  Use  the  counter  to  prepare  for  the  viewing  session.  Set  it  to  zero  at  the  start 
of  a program.  This  will  help  pinpoint  the  location  of  segments  to  be  reviewed 
later.  You  can  then  create  a log  by  jotting  down  the  counter  numbers  that 
correspond  to  important  segments. 

3.  Since  educational  television  programs  generally  include  more  material  than 
can  be  digested  in  a single  viewing,  show  the  program  in  its  entirety  once  and 
then,  after  clarifying  any  difficulties  and  reviewing  specific  learning  objectives, 
show  selected  portions  a second,  even  a third,  time.  Again,  the  stop  and  pause 
buttons  can  be  used  to  allow  viewers  to  take  notes — or  focus  attention  on  a 
particular  item  of  importance. 

4.  Television  programs  consist  of  both  audio  and  video  signals,  and  viewers 
often  need  to  be  stimulated  in  order  to  derive  maximum  information  from  both. 
During  the  second  screening  of  a program  segment,  you  can  stimulate  the 
development  of  viewing  and  listening  skills  by  showing  the  picture  but  turning 
off  the  sound  and  asking  for  recall  of  audio  information.  Alternatively,  leave  the 
sound  on  but  eliminate  the  picture. 

5.  Both  for  viewing  comfort  and  for  note-taking  convenience,  TV  should  not  be 
viewed  in  a dark  room.  However,  light  can  also  be  a problem,  so  the  television 
set  should  be  located  to  avoid  window  reflection  on  the  screen.  To  eliminate 
ceiling-light  reflection,  tilt  the  set  forward  slightly. 

6.  Adjust  the  controls  of  the  TV  set  to  ensure  good  color  balance,  adequate 
brightness,  and  contrast. 

7.  In  some  cases,  it  is  useful  to  have  tapes  and  equipment  available  for 
independent  viewing  by  individuals. 
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